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have both functions. It has also been shown that adrenalectomized
rabbits with hypertrophy of lymphoid tissues produce much more
antibody than normal rabbits. Still further evidence of lymphoid
participation is found in experiments in which lymph cells taken
from animals undergoing immunization are transferred to donor
animals or grown as cell cultures in test tubes. In both instances
continued antibody formation can be demonstrated. Considerable
published evidence indicates that the plasma cell is especially active
in the synthesis of antibodies. The introduction of an antigen is fol-
lowed by an increase in the number of plasma cells in the spleen
and lymph nodes. Fluorescent antibody studies definitely show that
antibody globulin is contained in plasma cells. Furthermore, it is
indicated that these cells may be the only producers of normal, as
well as immune, globulins. It is observed that human beings with
the anomaly known as agammaglobulinemia produce little or no
gamma globulin and have no detectable plasma cells.
Formation of Antibodies
The mechanisms involved in the formation of antibodies are in-
completely understood. It is known that a molecule of immune
gamma globulin is chemically the same as a molecule of normal
gamma globulin taken from the same species of animal. It can also
be shown that antibodies to the same antigen produced in different
species of animals react with the antigen in the same way but are
chemically different. For example, antibodies to tetanus toxin pro-
duced in a horse^react by neutralizing the toxin as do antibodies to
tetanus toxin produced in a cow, but both antibodies are chemically
identical to normal globulins of their respective species.
How does an antigen cause the modification of the molecules of
globulin so as to form antibodies? And what is the nature of such
modification? Answers to these questions are still in the area of the
theoretical. Various theories have been advanced but none are able
to explain all of the aspects of antibody formation. The first theory
of antibody formation to gain general acceptance was the side-chain
theory of Ehrlich formulated in the years 1890-1900. The side-chain
theory proposed that body cells possessed "receptors" for various
antigenic substances such as toxins. The union of the antigen and
the receptor resulted in injury to the cell causing the receptor to be-
come detached. In the regeneration process there was a tendency of
the injured cell to overproduce new receptors with the result that
large numbers were liberated into the blood and thus became circu-
lating antibodies. Such a theory must assume that there are pre-
existing receptors in each animal for every antigen to which it could
respond. This has been considered as unlikely.